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DETAILED ACTION 

Response to Amendment 

1 . This Office Action is responsive to Applicant's amendment of May 27, 2008. 
Claims 1-2, 3-13, 15-24 are pending. Claims 10-11, and 21 are withdrawn. Because 
claim 22 was not rejected or allowed in the previous Office action, the this Action is non- 
final. Any inconvenience to Applicant is regretted. 

Response to Arguments 

2. Applicant has not specifically traversed or addressed the 35 USC 1 1 2 (2 nd para.) 
rejection of claims 4, 5, 15 and 16. These claims have been amended, which the 
Examiner assumes is in response to this rejection. The 35 USC 112 (2 nd para.) 
rejection is withdrawn with regard to claims 4, 5, and 15. However, although claims 4 
and 5 are now clear, claims 16 contains the phrase "when said optical switch connects 
the outgoing side of said first back-end optical fiber amplifier and the incident side of 
said second front-end optical fiber amplifier to each other". When considering the 
incident side of the second front-end optical fiber amplifier, it is unclear whether light 
incident from the pump or signal light incident from the previous amplifiers is meant. 
Therefore, the 35 USC 112 (2 nd para.) rejection is maintained with regard to claim 16. 

3. Applicant's argument regarding the 35 USC 103(a) rejection of claims 1-9 and 
12-20, and as applied to the new claims 23-24 have been considered. Because 
Applicant argues (p. 14 last paragraph) that the two-stage amplifier of DiGiovanni does 
not amplifier the L-band of light, as would be required in replacing the single stage L- 
band amplifier (220) of Shiota, a new reference has been cited that teaches this feature. 
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Applicant's further argue (p. 13 3 rd para., p. 14, i st _2 nd para.) that if the single stage 
fiber (21) and (22) of Shiota were replaced with fiber (18) and (19) of DiGiovanni in the 
manner suggested in the previous Office Action, one would not arrive at the 
combination of features recited in claim 1 . In response, the Examiner respectfully 
believe Applicant has misunderstood the rejection. The references were to be combined 
by placing the optical switch (50) of Shiota between the coupler (28) and second stage 
fiber amplifier (19) of DiGiovanni; thus the pump light source (34) in DiGiovanni would 
introduce light in (back-end) fiber (19), while the pump (38) introduces pump light into 
(front end) fiber amplifier (18). This does not contradict claim 1, because the direction of 
the pump light propagation in the front-end amplifier is not claimed. Nowhere does the 
claim recite that a pump is situated between the two optical fibers (front-end and back 
end amplifiers), nor can this be inferred from the claim. 

4. In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning (p. 15, 2 nd para.), it must be 
recognized that any judgment on obviousness is in a sense necessarily a reconstruction 
based upon hindsight reasoning. But so long as it takes into account only knowledge 
which was within the level of ordinary skill at the time the claimed invention was made, 
and does not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

5. Further explanation of the rejection incorporating the newly found reference is 
found below. 
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Claim Rejections - 35 USC § 103 

6. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

7. Claims 1,2, 4-9, 12-13, 15-20, and 22-24 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Shiota et al. (US 6,535,331 ) in view of DiGiovanni et al. 

(5,1 1 5,338) and further in view of Liu (US 6,381 ,063). Note that the citations made 
herein are done so for the convenience of the applicant; they are in no way intended to 
be limiting. The prior art should be considered in its entirety. 

With regard to claims 1,12 and 22, Shiota discloses in Fig. 2 a wideband optical 
amplifier comprising 

• a first optical fiber amplifier (21 ) that amplifies incident light, 

• a first front end pumping light source (31 ) that generates pumping light 
supplied to the first fiber amplifier 

• a first WDM coupler (31c) acting as means to introduce pumping light to 
the first optical fiber amplifier 

• a second optical fiber amplifier (22) 

• a second pumping light source (32) that generates pumping light supplied 
to the second optical fiber amplifier 

• a second WDM coupler (32c) acting as means to introduce pumping light 
to the second optical fiber amplifier 

• an optical connecting means (optical switch (50)) that connects an 
outgoing side of the first fiber amplifier (1 ) and output terminal (2), in the 
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case of C-band operation, or connects the outgoing side (1 ) of the first 
fiber amplifier (21) and the incident side (4) of the second optical fiber 
amplifier (22), thereby causing the second optical fiber amplifier to amplify 
outgoing light of said first optical fiber, resulting in L-band operation. 
Shiota does not disclose second stage fibers, i. e. that the first fiber amplifier is 
actually consisting of a front-end and back end fiber amplifier, and that the second fiber 
amplifier is actually consisting of a front-end and back end fiber amplifier. However, 
Digiovanni teaches in Fig. 1 an optical fiber amplifier that operates in the C-band (1 st 
col. lines 59-60) with two gain stages (18) and (19), which can be designate as the front 
end (receives input signal) and back end (outputs final amplified signal). Liu teaches in 
Fig. 15b an optical fiber amplifier that operates in the L-band (title) with two gain stages 
(10a) and (10b). Note that the first amplifier (21) of Shiota operates in the C-band, while 
the second amplifier (22) operates in the L-band. Replacing the single stage C-band 
fiber amplifier (21 ) with the two stage amplifier of Digiovanni, in such a way that the 
optical switch (50) of Shiota is between the amplifier (19) and the coupler (28) of 
DiGiovanni, and replacing the single stage L-band amplifier with the two stage amplifier 
of Liu results in the claimed invention. Note that while it is an objective of Shiota to 
create an amplifier with relatively few components, the improvement afforded by using 
the two stage amplifiers of DiGiovanni and Liu would also be a consideration to one 
skilled in the art and therefore the combination suggested above would be obvious to 
try. Liu states that the L-band two stage amplifier has reduced noise and high pumping 
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efficiency (3 rd col. lines 27-36). DiGiovanni states that the C-band two stage amplifier 
achieves higher gain with more efficient use of pump light (4 th para, lines 52-60). 

With regard to claims 2 and 13, the two stages of each amplifier as taught by 
DiGiovanni comprise an isolator (16) that blocks light from the second (back-end) (19) 
to the first (front-end) stage (18). 

With regard to claims 4, 5, 15, and 16, it is inherent that the combined gain signal 
of the first front end and second front end amplifiers is large enough that noise from the 
second stage of the first amplifier can be neglected (DiGiovanni 4 th col. lines 31-38). 

With regard to claims 6, 7, 17, 18, 23, and 24 the clauses "a wavelength band of 
the outgoing light of said first back-end optical fiber amplifier is the C-band" "a 
wavelength band of the outgoing light of said second back-end fiber amplifier is the L- 
band" etc. are essentially statements of intended or desired use, or of material worked 
upon by the apparatus. Thus, these claims as well as other statements of intended use 
do not serve to patentably distinguish the claimed structure over that of the reference. 
See MPEP § 21 14 and 21 15. In this case, when only the first optical amplifier (21) is 
switched in (from (1) to (2), the wavelength band of the outgoing light is C-band. When 
the second optical amplifier (22) is switched in (from (1) to (4) and (3) to (2)) the band of 
the output light is L-band. 

With regard to claims 8 and 19, all the optical amplifiers are erbium-doped optical 

fiber. 

With regard to claims 9 and 20, the pumping light source generates 980 nm 
wavelength light (DiGiovanni, 3 rd col. lines 63-68). 
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Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Eric Bolda whose telephone number is 571-272-8104. 
The examiner can normally be reached on M-F from 8:30am to 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the Examiner's 
supervisor, Jack Keith, can be reached on 571-272-6878. Please note the fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/Eric Bolda/ 

Primary Examiner, Art Unit 3663 



